Time-dependent effects of cycloheximide and alpha-amanitin on meiotic resumption and progression in bovine follicular oocytes.
To identify the stage during maturation at which new protein and RNA are synthesized for meiotic resumption, follicular oocytes were cultured in TCM-199 with the protein synthesis inhibitor cycloheximide or the hnRNA synthesis inhibitor alpha-amanitin. Although the meiotic resumption of cumulus-enclosed oocytes was completely blocked by the addition of 25 microg/ml cycloheximide at 4 h after the onset of culture, 23% of oocytes cultured from 5 h post cultivation in the medium with cycloheximide underwent germinal vesicle breakdown (GVBD). By further delaying the addition of cycloheximide, the proportion of oocytes which underwent GVBD increased. Addition of the inhibitor at 8 h or more post cultivation resulted in GVBD occurring in more than 87% of oocytes, though none of them were able to proceed beyond the metaphase I stage. In contrast, the addition of 50 microg/ml alpha-amanitin from the onset of culture significantly reduced the proportion of GVBD to 75% in cumulus-enclosed oocytes, while no significant reduction in the proportions of GVBD was noted in the case of its addition from 1 h of culture onward. However, denuded oocytes were almost insensitive to any treatments with alpha-amanitin. These results indicate that protein synthesis in the oocytes and RNA synthesis in the cumulus cells soon after the onset of culture are necessary for GVBD and that continuous protein synthesis following GVBD is indispensable for progression of the meiotic division in bovine oocytes.